WORLD INTELLECTUAL PROPERTY ORGANIZATION 
1001I Buna 




PCT 

biiernation&l Bumu 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification * : 

E21B 17/DS, 17/04, 4*10, 43AH, F16L 
15/08 



A2 



(II) International Publication Number: 
(43) [ntcmatlonaJ Publication Date: 



WO 97/21901 

19 June 1997 (19.06.97) 



(21) International Application Number: PCT7CB96/03026 

(22) International Filing Date: 9 December 1996 (09.12.96) 



(30) Priority Data: 
9525244.1 
9623797.9 



9 December 1995 (09.12.95) GB 
! 5 November 1996 (IS. 1 1.96) OB 



(71) Applicant (for ail designated Slates except t/S): PETRO- 
UNE WIRELINE SERVICES LIMITED (GB/GBJ; Off. 
shore Technology Park. Claymore Drive. Bridge of Don 
Aberdeen AB23 8GD (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US ontyf: CAMPBELL, Alasdair 
(GB/GBI: 38 Bruce Crescent. FJton AB4I 9BW (GB). 
METCALFE. Paul. David (GB/GBJ; North Wing. Buckler- 
bum Steading. Petercultcr ABI4 0NP (GB). 

(74) Agents: MCCALLUM. William. Potter ct aL; Cruikshank St 
Fairweather, 19 Royal Exchange Square, Glasgow Ol 3AE 
(GB). 



(81) Designated States: AL. AM. AT. AU. AZ, BA, BB. BG. BR 
BY, CA, CH CN. CU. CZ. DE, DK. EE. ES. Fl, GB GE," 
HU IL. IS. IP. KE. KG. KP. KR. KZ. LC. LK, LR. LS. 
LT. LU. LV, MD. MO. MK. MN. MW. MX. WO. NZ. PL. 
PT RO. RU. SD. SE. SO. SI. SK. 77. TM. TR. TT. UA. 
UG. US. UZ. VN. ARIPO patent (KE. LS. MW. SD. SZ. 
UG). Eurasian patent (AM. AZ, BY. KG. KZ, MD. RU TJ 
TM). European patent (AT. BE CH. DE DK. ES. FI.W 

d ? V^^ i 1 - LU ' ^ NL - SE >- OAW man (BF.' 
BJ. CF. CG. CI. CM. GA. GN. ML, MR. NE, SN. TD, TO). 

Published 

Without international starch report and to be republished 
upon receipt of that report. 



(54) Tide: TUBING CONNECTOR 




(57) Abstract 



FOR THE PURPOSES OF INFORMATION ONLY 



WlkJ^J^Z i£? if> St3te$ P art y ,otbcPCroolhcff10rt PWof pamphlet! publishing international 




CM \)nkt4 Kmpkm 

CS Georpt 

CN (km 

CR Gmo 

BU Itongary 

IE bebnd 

IT (o>y 

jr jk» 

KK £07. 

KT DcMocntk Ptopfc) 

ofKoca 

U IcpAfieef Km 
KZ 
U 

uc 

LB Ubfri» 
IT 

UJ 
LV 

MC Monaco 



WW M»lt*i 

MX Mci.ro 

NK Nipr 
NL 
NO 
NZ 
PI. 

rr 
10 

KU Airatn Redrrario* 

50 Sodm 
SK 
SC 

51 SkncoU 

SN 
SZ 

TD Ch«J 

TC Tofo 

TJ T^jAUun 

TT Tr MM n* Totagto 

OA Ulnae 

UC Ufanda 

US Umird Sum of AjcMrin 

UZ Uibefcatn 

VN Via Him 



WO 97/21901 



PCT/GB96/03026 



TOBINC CONNECTOR 

This invention relates to a tubing connector, and in 
particular to a connector for use in joining lengths of 
expandable tubing, 

WO-A-93\25800 (Shell Internationale Research), the 
disclosure of which is incorporated herein by reference, 
describes a method of completing an uncased section of a 
borehole in an underground oil-bearing formation. An 
expandable liner provided with overlapping longitudinal 
slots is fixed at a predetermined position in the borehole. 
A tapered expansion mandrel is then moved through the liner 
and expands the liner to a diameter larger than the mandrel 
maximum diameter. Ideally, the liner is expanded to such 
an extent that it contacts the bore wall. 

In certain applications it is desirable to provide a 
relatively long section of borehole with slotted liner. 
This requires two or more lengths of slotted liner to be 
joined together at the surface, prior to running into the 
borehole. Conventionally, the lengths of liner are welded 
together, however this is a time-consuming and potentially 
dangerous operation, due to the elevated temperatures 
created by the welding process. The heat created by the 
welding operation may also affect the properties of the 
metal at the liner ends. Achieving consistent weld quality 
may aiso be difficult, particularly when the welding 
operation is to be carried out, for example, in exposed 
conditions on an offshore facility. Further, if any 
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problems are encountered while running the liner into the 
borehole, and the liner string most be retrieved, it is not 
possible to disconnect the welded lengths of tubing and 
these must be cut apart, and the cut lengths may have to be 
scrapped . 

It is among the objectives of the embodiments of the 
present invention to provide a tubing connector which will 
obviate or mitigate at least some of these disadvantages. 

According to a first aspect of the present invention 
there is provided a tubing connector for joining the ends 
of two lengths of expandable tubing, the connector 
comprising two expandable tubular portions for mounting on 
the ends of the lengths of expandable tubing, each portion 
including a plurality of circumferentially spaced couplings 
for engaging corresponding couplings on the other portion, 
the engaging parts of the couplings being located on parts 
of the tubular portions which are substantially undeformed 
following expansion of the tubular portions. 

For use with expandable tubing featuring overlapping 
longitudinal slots, the tubular portions may include 
corresponding overlapping longitudinal slots arranged such 
that the connected tubular portions exhibit a similar 
pattern of slots to the tubing, with the couplings located 
on the "nodes" between the ends of axially aligned slots. 

To provide the connection with the necessary strength 
it will often be necessary for the thickness of material at 
the connected couplings, that is where the corresponding 
couplings overlap or meet, to be greater than that of the 



WO 97/21901 



PCT/GB96/03026 



3 

remainder of the tubular portions and the expandable tubing 
itself, such that the couplings may be upset from the inner 
or outer tubing surface. 

Preferably, the couplings may be disconnected, to 
allow disconnection of the tubing lengths, if desired. 

Preferably also, the cooperating or engaging parts of 
the coupling may define, for example, cooperating tongues 
and slots or pins and bores, the couplings may be threaded, 
and the couplings may define teeth or undercuts. The 
couplings will generally be provided in male and female 
form, that is one coupling is axially received within the 
other. The couplings may additionally be secured to one 
another by any suitable means or combination of means, 
including adhesive, radial screws or pins. 

The couplings of one embodiment are in male and female 
form and define corresponding threads, the outer female 
coupling including a dog which is biassed towards a 
position engaging the corresponding male coupling. 
Preferably, the dog is initially held in a retracted 
position and may be released, once the couplings are in the 
desired relative positions, to engage the male coupling. 
Conveniently, the dog is in the form of a sprung pin. 

Preferably also, the longitudinal extent of each 
coupling is restricted to parts of the tubular portions 
which are substantially undeformed following expansion of 
the tuburar portions. In other embodiments the couplings 
may extend over parts of the tubular portions which are 
subject to deformation. 
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The connector may be provided in combination with 
lengths of expandable tubing. 

The tubular members may include radially extending 
handling shoulders, to facilitate handling of the 
respective tubing lengths. 

The tubular members may be Integra! with the 
respective tubing lengths, or »ay be formed separately and 
welded or otherwise connected to the tubing length. In the 
former arrangement the ends of the tubing lengths are 
machined or otherwise shaped to form the tubular members. 
In the latter arrangement the tubular members may be at 
least partially formed and : then welded or otherwise fixed 
to the tubing lengths; in a preferred embodiment the 
longitudinal slots. in the tubing lengths and the tubular 
portions are formed once the tubular portions have been 
welded to the respective tubing lengths. 

According to a further aspect of the present invention 
there is provided a tubing connector for joining the ends 
Of two lengths of expandable tubing, the connector 
including expandable tubular portions for mounting on the 
lengths of expandable tubing and each expandable tubular 
portion having a coupling part for joining with a coupling 
part of another tubular portio . a first coupling part 
being of larger diaaeter to receive a second coupling part, 
whereby the expanded connector defines an upset where said 
first and second coupling parts overlap. 

The upset may be external or internal, though it is 
generally preferred that the upset is external. An 
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external upset may assist in anchoring expanded tubing in 
a bore by engaging the bore wall or engaging cement into 
which the connector expands. 

The thickness of material, typically metal, present at - 
each upset will generally be equivalent to twice the 
thickness of the tubing or the expandable tubular portions. 

According to a still further aspect of the present 
invention there is provided an expandable connector for 
joining the ends of two lengths of expandable tubing, the 
connector comprising first and second expandable tubular 
portions for mounting on the ends of the respective lengths 
of expandable tubing, the first portion including a 
plurality of circumf erentially spaced dogs, each dog being 
biassed towards an extended position for engaging the 
second portion, the dogs initially being held in a 
retracted position and being releasable to move to the 
extended position to engage the second portion once the 
portions have been brought together. 

According to another aspect of the present invention 
there is provided a connector comprising first and second 
threaded parts, the first part including a dog biassed 
towards the second part, wherein once the parts have been 
threaded together the dog engages the second part to 
restrict relative rotation of the parts. 

Preferably, the dog is initially held in a retracted 
position, to permit relative rotation of the parts, and is " 
releasable to engage the second part at an appropriate 
point. conveniently, the dog is in the form of a sprung 
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pin 



The pin may be Xocated in a bore in the first part 
and be released fro* the exterior of the part by for 
example, withdrawing a clip engaging the p in and which 
rests on the outer surface of the first part. 

These and other aspects of the present invention will 
now be described, by way of example, with reference to the 
accompanying drawings, in which: 

Figure l is a side view of two lengths of expandable 
tubing which have been joined using a tubing connector in 
accordance with a preferred embodiment of the present 
invention; 

Figure 2 is a sectional view of the tubing of Figure 



l; 



Figures 3 through 9 are enlarged sectional views of 
parts of tubing connectors in accordance with various 
embodiments of the present invention; 

Figures 10 and 11 are enlarged views of the connector 
of Figure 9 of the drawings; and 

Figures 12 and 13 are sectional views of parts of a 
tubing connector in accordance with another aspect of the 
present invention. 

Reference is first made to Figures 1 and 2 of the 
drawings, which illustrate two lengths of expandable 
longitudinally slotted tubing 10, 11 which have been joined 
together using a connector 12 in accordance with a 
preferred embodiment of the present invention. The tubing 
lengths io, 11 are provided with overlapping longitudinal 
slots 14 (only some of the slots have been shown for 
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drawing clarity), to allow the tubing to be expanded as 
described in WO-A-93\2S800 (Shell Internationale Research). 
The connector 12 conprises two expandable tubular portions 
16, 17 which are slotted in a similar fashion to the * 
lengths of tubing 10, n. The tubular portions 16, 17 are 
welded to the ends of the respective tubing lengths 10, "u" 
and the slots then cut such that the tubular portions 16, 
17 will expand in concert with the tubing lengths 10, u. 
Further tubular portions 16a. 17a are also shown mounted to 
the free ends of the tubing lengths 10, n. 

Each tubing length 10, 11 carries a number of handling 
shoulders 18, and corresponding shoulders 19 are provided 
on the tubular portions 16, 17. The shoulders 18, 19 are 
useful when handling and transporting the various parts, 
and may also be used when connecting the tubular portions 
16, 17, as will be described. 

Each tubular portion 16. 17 includes a plurality of 
circumferentially spaced couplings 20 , 21 at the portion 
free end, for engaging a corresponding coupling on the 
other tubular portion 17. i 6 ; the couplings 20, 21 are 
located at the -nodes- 22 between the ends of the slots 14 
in the tubular portions 16, 17, the metal at the nodes 22 
remaining substantially undeformed when the tubular 
portions 16, 17 are expanded. 

Reference is now made to Figure 3 of the drawings, 
which illustrates a pair of couplings 20. 21 in greater " 
detail. it will noted that the coupling 20 defines a 
female portion 24 defining an internal screw thread and the 
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coupling 21 defines . corresponding male porti<m „ 
carrying an external thread and the ends of the portions 

" ^ alS ° t0 the POSsibility of 

radial separation, m addition, two screws 26. 27 fix tne 
portions 24, 25 together. 

It will be noted that the coined Be tal thicxness of 
the joined couplings 20, 21 is greater than that of the 
adjacent tubular portions 16, 17 , such that this for* of 
connection would not be suitable where it was desired to 
Provide expandable tubing with a s.ootn or fi ush outer 



surface. 



. Reference is now „ade to Figure 4 of the drawings 
whxch illustrates threaded couplings 60, 61 which fflay be 
torqued up. 

Figure 5 of the drawings illustrates couplings 64, 65 
which define a -stab in" connector, that is the coupllng 
64, 65 are simply pushed together< and a ^ ^ ^ 

also provided for securing each pair of couplings 64, 65 
together. 

Figure 6 illustrates an arrangement in which one 
coupling 70 defines a threaded tongue 72 which is received 
by a slot 74 defined by a shroud 75 fixed on the other 
coupling 71 . Further, a screw 76 is p rov ided to secure the 
couplings 70, 71 together. 

Figure 7 illustrates couplings 80, 81 defining ratchet 
threads 82, S3 with a bade angle, and including a securing 
screw 84. 



Figure 8 illustrates couplings 88. 89 without threads 
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and held together by two screws 90. 91. 

Reference- is now aade to Fi gure 9 of tne dravings< 
illustrating couplings 130, 131 in accordance with another 
embodiment of the invention. X „ this example ^ 
130. 131 define hook or ratchet threads 132 . 133 and 
undercut end surfaces 134. 135 . Additionally, the coupling 
130 includes a sprung latch pin 136. f urtner detaUs q£ 
which may be seen in rigures 10 and 11 of the drawings. 
The pin 136 is biassed radially inwardly by a solid spring 
140 acting between a ledge 142 defined on the pin 136 and 
a threaded retainer in the fern, of a grub screw 144 which 
is fixed in the outer end of the bore. 146 which 
accomodates the pin 136. The pin „ 6 is thus biagsed 
radially inwardly, but is initially retained in a retracted 
position (Figure 10, by a spring clip 148 which engages fln 
annular groove 150 in the outer end of the pin 136. The 
clip 148 is amoved once the couplings 130. 131 have been 
-de up. the head of the pin 136 then extending into a 
corresponding recess 152 in the end of the coupling 131. to 
prevent relative rotation of the couplings 130, 131. 

Figures i 2 and 13 illustrate couplings 160. 161 in 
which the couplings define threads i 62 . 163 and have 
tongued ends 164. 165 to engage corresponding grooves in 
the other coupling to prevent separation of the couplings 
1«0. 161 on expansion of the connector. Like the 
embodiment illustrated in Figures 9 , 10 and ^ 
coupling 160 includes a spring latch pin or pin-lock 166. 
however, in this e n bodin,ent the pin 168 has a removable 
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threaded head 170 and utilises a coil spring 172. 

AH of the en.bodin.ents described above are intended to 
be robust and to allow lengths of expandable tubing to be 
-ade up guiCcly and securely on site. The particular for* 
of connection utilised will depend upon the particular 
application. 

It will be clear to those of skill in the art that the 
above-described embodiments are merely exemplary of the 
present invention, and that various modifications and 
improvements may be made thereto without departing from the 
scope of the invention. 
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1- A tubing connector for joining the ends of two lengths 
of expandable tubing, the connector comprising two 
expandable tubular portions for counting on the ends of the 
lengths of expandable tubing, each portion including a 
Plurality of circumferential ly spaced couplings f<>r 
engaging corresponding couplings on the other portion, the 
engaging parts of the couplings being located on parts of 
the tubular portions which are substantially undeformed 
following expansion of the tubular portions. 

2. The connector of claim i, wherein the tubular portions 
include overlapping longitudinal slots defining nodes 

between the ends of axially aligned slots, the couplings 

being located on the nodes. 

3. The connector of claim l or 2, wherein the thickness 
of material at the connected couplings is greater than that 
of the remainder of the tubular portions, such that the 
couplings are upset from the tubing surface. 

4. The connector of claim l. 2 or 3, wherein engaged 
couplings are disconnectable, to allow disconnection of 
joined tubing lengths. 
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«• Th. connector « any „ clai „ , „ 

P .„, „ the c Mplin9 ccnno cocp« rati „ g pins ^ 

bores . 



>• The connector an, or th. pr «. din , ^ 
the couplings are threaded. 



«• Th. connoctor „ ^ „ the prTC „ dl ^ 
the couplings define teeth. 



*• The connector of anv 

any ° f the P""ding claims wherein 
the couplings define undercuts. 



»•■ The connector of any of the preceding claims wherein 
the couplings are in Bale and female for.. 

The connector of any of the preceding claims wherein 
the couplings are securaole to one another by adhesive. 

12- The connector of any of the preceding claims wherein 
the couplings are securabl* 

ecura e t0 ° ne *™>ther by radially 

extending fasteners. 
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13. The connector of any of the preceding claims, wherein 
the couplings, are in male and female for, and define 
corresponding threads, the outer female coupling including 
a dog which is biassed towards a position engaging the 
corresponding male coupling. 

14. The connector of claim i 3 , wherein tne dQg ^ 
initially held in a retracted position and is releasable, 
once the couplings are in the desired relative po s i tions , 
to engage the male coupling. 

15. The connector of claim 13 or 14, wherein the dog is in 
the form of a sprung pin. 

16. The connector of any of the preceding claims, wherein 
the tubular portions include radially extending handling 
shoulders. 



17. The connector of any of the preceding claims, in 
combination with lengths of expandable tubing. 

18. An expandable connector for joining the ends of two 
lengths of expandable tubing, the connector comprising 
first and second expandable tubular portions for mounting 
on the ends of the respective lengths of expandable tubing, 
the first portion including a plural . ty of 

circumferentially spaced dogs, each dog being biassed 
towards an extended position for engaging the second 
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portion an* 6et „, cieasaH. „ co ^ 

position to enqaae t-h*» 

9a ge the second portion once the portions 
have been brought together. 

». A connector uprising first an<J ^ 
Parts, the first part including a dog biassed 

together the dog engages the second part to restrict 
relative rotation of the parts. 

20. The connector of claim io w 

■ ° Claxm 19 . "herein the dog is 

n.i, i„ , retracted position> to rsiM ^ 

rotation „ t „. p „ ts , and t . ^ ^ 

sacond pact at an appropriate point. 

oonnoctor elain ,0. v„„. in th . dog is _ ^ 
form of a sprung pi n . 

The connector of clai, 21 , vherein tne pin u 
- a bore in the rirst part and be reusable fro* the 
exterior of the part b y withdrawing a ciip engaging the p in 
and which rests on the outer surface of the first part. 

23. A tubing connector for joining the ends of two lengths 
of expandable tubing, the connector including expandable 
tubular portions for anting on the lengths of expandable 
tubing and each expandable tubuiar portion havi „ 9 . 
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coupling part for joining with a co Upling part Qf another 
tuhular portion, a first coupling part being of larger 
diameter to receive a second coupling part, whereby the 
expanded connector defines an upset where said f irst and 
second coupling parts overlap. 
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